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(54) MANUFACTURE OF IC CARD 

v 57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a non-contact type 
IC card having excellent smoothness of a front surface and 
excellent reliability of securely disposed components in a simple 
tep. 

SOLUTION: The method for manufacturing an IC card in which a 
component including an IC chip is placed at a predetermined 
position between two. opposed boards and a resin is filled 
comprises the steps of adhering a resin selected from a 
thermosetting resin, hot-melt resin and ultraviolet curable resin on 
both sides simultaneously or respective sides subsequently of a 
sheet placing the component including the IC chip, and then 
laminating the boards. And, the boards are laminated by heating or 
pressurizing. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture technique of the IC 
card of a suitable non-contact formula to use for authentication selector cards, such as a driver's license, a 
personnel certificate, a membership card, an alien registration certificate, and a student identification card. 
[0002] 

[Description of the Prior Art] In order that the IC card of a non-contact formula may not have parts in a front 
face, it is advantageous to, printing or preventing matter alteration, and is suitable for the intended use as an 
authentication selector card (henceforth an ID card). [ forming authentication identification picture images, 
such as a face picture image, in a front face ] When you use as an ID card, usually, on the surface of one side, 
the title of a card, a face picture image, a bibliography matter, etc. are carried, and let another side be a note 
nature front face aiming at an additional publication etc. in many cases. 

[0003] By the way, since a working temperature is low as a manufacture method of the IC card of a non- 
contact formula although the heat pasting method, the adhesives pasting method, and the injection-molding 
method are learned, and there are few constraints about the card base material to use, a predominance is in 
selection of the acceptance layer in the hot printing and the sublimation image formation technique of 
forming an authentication identification picture image and bibliographic information, writing ****, etc., and 
since the adhesives pasting method is a mass-production method, it is advantageous also to mass production. 

[0004] Moreover, these people proposed the manufacture technique which forms the resin layer in the 
substrate sheet beforehand, and encloses parts in this resin layer (Japanese Patent Application No. 275702 
[ nine to ] etc.). 
[0005] 

[Problem(s) to be Solved by the Invention] However, since it is filled up with a resin after the adhesives 
pasting method lays the parts which include IC chip beforehand in a position, a joint separates from it with 
the shearing force by flow of a resin, or it has the problem which originates in a flow and cooling of a resin, 
spoils surface smooth nature, and lacks in a stability that it is as that irregularity arises ****. Moreover, 
although forming the face picture image for authentication identification in recent years by the heat-of- 
sublimation imprint method which is excellent in resolution with high gradation is often performed, since the 
smooth nature of an image formation side is demanded, a heat-of-sublimation imprint method can be 
adopted as the face image formation to the card with the irregularity of such a front face especially in the 
image formation in a heat-of-sublimation imprint method. About this, although improved by the 
aforementioned resin layer enclosing method, irregularity is not necessarily solved completely and it has the 
same technical probrem. Furthermore, if the flattening of the front face is carried out with a heat press after 
pasting, the parts (antenna etc.) containing IC chip may move. 

[0006] In addition, in such manufacture technique, moreover, since an antenna etc. maintained parts at the 
position on a sheet and it maintained an oscillation frequency at a predetermined value in every point and 
two or more combination, it needed to lay so that the configuration of a loop might not be confused, and two 
or more parts were set within the limit, the frame after installation was removed [ the robot was used, or ], 
and it was complicated in process. Furthermore, by the technique of putting in IC chip, an antenna, etc. 
between the sheets of two sheets, pasting up, and producing an IC card, irregularity had arisen in the outside 
surface of the sheet of the side holding IC chip etc. 

[0007] It is in manufacturing the IC card of the non-contact formula which this invention is made in view of 
the above-mentioned situation, excels [ purpose / the ] in surface smooth nature, and parts are certainly 
arranged, and is excellent in a reliability at a simple process. 
[0008] 
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[Means for Solving the Problem] The parts which include IC chip in the position between two substrates 
which the above-mentioned purpose of this invention counters are carried. On both sides of a sheet which 
laid the parts containing the aforementioned IC chip in manufacturing the IC card with which it comes to fill 
up a resin After making the resin chosen out of the resin of a heat-hardened type, hot-melt type, or 
ultraviolet-rays hardening type [ simultaneous or ] one side at a time adhere, therefore, it is attained by 
performing the manufacture technique of the IC card which passes through the process which pastes the 
aforementioned substrate together, and pasting of the aforementioned substrate in heating or pressure 
treatment. 

[0009] That is, this invention person thought that the problem which reduces the amount of resins by the side 
of parts, and originates in a flow of a resin would be avoided, and resulted in this invention while he laid the 
parts which include IC chip beforehand in the sheet and regulated the position of each part article. 
[0010] 

[Embodiments of the Invention] Although the operation gestalt is mentioned and this invention is explained 
hereafter, the mode of this invention is not limited to this. 

[001 1] The 1st substrate which has the television layer to which drawing 1 shows one example of the card 
manufactured by the manufacture technique of this invention using the resin sheet with which the parts 
containing IC chip are unified, and 1 receives a heat-of-sublimation transfer picture to an outside surface, 
and 2 are the 2nd substrate which has writing **** in an outside surface. In case the ink which consists of a 
sublimability color is heated by the thermal head and thermal diffusion of the television layer is carried out, 
it consists of a material to which the trap of the color is carried out and it is fixed, for example, the vinyl 
chloride, the polyacetal, the poly-butyral, etc. are known as a good television layer. Generally, the material of 
these television layers is used as powder, is melted by solvents, such as an isocyanate, and is applied and 
dried by the gravure coating machine etc., and a solvent volatilizes and is formed. Since the picture image 
formed was emphasized, or the base material of the 1st substrate which forms this television layer made the 
white pigment mix, the foam was inserted into the honeycomb structure, for example, it is formed from a 
polyethylene terephthalate (PET), polypropylene (PP), polyester, polyethylene, polystyrene, nylon, etc. 
[0012] At this time, although the impression pulse width of a thermal head is changed and the amount of 
thermal diffusion of sublimability color ink is controlled to give gradation for every dot by the thermal head 
in order to form the multi-gradation picture image for authentication identification in a television layer, if the 
base material of a substrate is the honeycomb structure of cellular entering, the hit by the thermal head 
becomes uniform, since adiathermancy is good, the piece of each dot also becomes good, and a good picture; ; 
image can be acquired. 

[0013] After writing **** distributes a calcium carbonate, a silica particle, etc. for example, to a polyester 
emulsion, distributes a particle in the resin solution melted by the solvent like the television layer and applies 
it by the gravure coating machine etc., it makes through and a solvent evaporate and forms a dryer part. k? 
[0014] When carrying; out heating pressurization, although the base material of the 2nd substrate is good 
from [ any ] an original demand function, since a flat field is acquired, it is desirable [ the one of curvature > 
where the double-sided material configuration is more symmetrical is small, and ] to make it the 1st base 
material and identity of a substrate. 

[001 5] It is beforehand laid in the resin sheet 6 with the coil-like antenna 4 joined by the joint 5, the account 
substrate of back to front to which the resin 7 was made to adhere is pasted together, and the IC chip 3 
constitutes an IC card. As a resin sheet 6, PET, PP, polyester, polyethylene, nylon, etc. are employable. 
[0016] What is necessary is just to choose a resin 7 from a heat-hardened type, hot-melt type, or ultraviolet- 
rays hardening type thing. All of the special type reaction type* with which it is things, such as ethylene and a ■ 
vinyl acetate copolymer (EVA) system, a polyester system, a polyamide system, a thermoplastic-elastomer f 
system, and a polyolefine system, and hardening is promoted by ordinary temperature type a thing or 
moisture as a heat-hardened type resin as things, such as an epoxy system, a phenol system, an urethane 
system, and a unsaturated-polyester system, and a hot-melt type resin can adopt an epoxy system and an 
acrylic thing as an ultraviolet-rays hardening type resin. 

[0017] Although IC modular component which has an antenna coil was shown in drawing, an antenna 
pattern may use what is formed in the flexible print film substrate. The polyimide is advantageous, when 
thermoplastic films, such as polyester, are used and thermal resistance is further demanded as a printed 
circuit board. In this case, the junction to IC chip and an antenna pattern is performed using 
electroconductive glues (EN-4000 series of Hitachi Chemical, XAP series of TOSHIBA CHEMICAL, etc.), 
such as a silver paste, a copper paste, and a carbon paste, and anisotropy electric conduction films (Hitachi 
Chemical ********* etc.). 

[0018] What is necessary is for the combination of a UV irradiation and a pressure press etc. just to perform v 
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pasting of a substrate, when using the combined use with the heat pressing method, a vacuum press method, 
a pressure roller, and a press, and an ultraviolet-rays hardening type resin. 

[0019] The schematic diagram of the process of one example of the manufacture technique of this invention 
is shown in drawing. 2 . In addition, since it is drawing shown typically, the size and thickness of parts, the 
thickness of a material, etc. have been exaggerated and drawn. 

[0020] In drawing, the resin sheet 6 with which the coil-like antenna 4 joined to the IC chip 3 and this chip 
by the joint 5 was laid beforehand is conveyed in the orientation of the arrow head, and a resin 71 is first 
applied by the offset coating machine 8 as adhesives. Subsequently, the 1st substrate 1 which has the 
television layer which receives a heat-of-sublimation transfer picture puts on an outside surface, and it is 
pasted together at the heat press process 10. In addition, it is more desirable carrying out by putting in block 
a part for a sheets [ several ] card from the viewpoint of luminous efficacy rather than performing a press by 
the sheet. 

[0021] Furthermore, a resin 72 is applied to a rear-face side by the offset coating machine 9 as adhesives, the 
2nd substrate 2 which has writing **** in an outside surface piles up, and it is pasted together at the heat 
press process 11. After it is applied before the heat press process 10 and substrates 1 and 2 pile up, the heat 
press of both the resins 71 and 72 may be carried out simultaneously. In addition, it is the perforation or slit 
which helps to make a cut smooth in judging 12 behind and using it as the card of a sheet. 
[0022] Since the 2 liquid mixture type is in use as such a resin when using an epoxy system adhesion resin as 
resins 71 and 72, in the offset coating machines 8 and 9, it mixes directly, and, as for an adhesive property, it 
is good that it is made to be formed on an offset coating machine. In this case, when a churning means is 
established and it is spread on a card, it is made to be mixed uniformly. Moreover, in the case of a hot-melt 
resin, especially a reaction type hot-melt resin, since it is easy to be influenced of moisture, it is desirable to 
establish a means to intercept so that moisture may not enter to the hopper which holds a resin from a nozzle 
etc. at the time of a process halt. 

[0023] Thus, since it considers as the gestalt put through an adhesion resin among vertical both substrates 
after making IC chip and an antenna hold beforehand on a central sheet just before **** pasting, in 
asymmetry of the central sheet resulting from the physical characteristics (thermal conductivity, specific 
gravity, the specific heat, a degree of hardness, elasticity, etc.) of IC chip which is a foreign matter, an 
antenna, etc. differing, adhesives do not influence the role of a cushion up to a substrate front face sure 
enough. 

[0024] In addition, employable desirable modes are enumerated below. 

[0025] 1) 2 which inserts the sheet of a 10-100-micrometer resin in the interior side of a card of one 
substrate as a cushion layer which absorbs stress 3 which the metallic foil sheet which thermal conductivity 
is raised to a central sheet and makes thermal diffusion equalize is made to rival, or inserts this metallic foil 
sheet in somewhere in interior of a card IC chip, an antenna, etc. are built into the interior of a resin sheet of 
the porous material like a nonwoven fabric, and it considers as a central sheet (refer to JP,9-275184,A and 
4) 5 which carries out timing control and is inserted among both substrates using the central sheet cut 
beforehand While coated the adhesive resin and a central sheet is carried on a substrate. When 6 ** 
ultraviolet-rays hardening type resin which covers moreover by the adhesive resin, and carries and presses 
the substrate of another side is used, Perform a UV irradiation a little early about 0.5 to 5 seconds, bring 
hardening forward, and paste together. ** 7 which **s 1 second to about 10 minutes, brings hardening 
forward in high humidity air, and is pasted together when using a hot-melt type resin and which has the 
effect by which the elasticity at the time of pasting is both stabilized An applicatipn of the resin to a central 
sheet is performed using a spray type application machine. 
[0026] 

[Effect of the Invention] According to this invention, since the account substrate of back to front to which 
the resin chosen out of the resin of a heat-hardened type, hot-melt type, or ultraviolet-rays hardening type 
[ simultaneous or ] one side at a time was made to adhere is pasted together on both sides of a sheet which 
laid the parts containing IC chip, the position of each part article is regulated by them and it does not produce 
un-arranging in accordance with a flow and cooling of a resin on them,, either. 



[Translation done.] 
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CLAIMS 



[Claim 1] The manufacture technique of the IC card characterized by to pass through the process which 
pastes the aforementioned substrate together on them in manufacturing the IC card with which the parts 
which include IC chip in the position between two substrates which counter are carried, and it comes to fill 
up a resin after making the resin chosen out of the resin of a heat-hardened type, hot-melt type, or ultraviolet- 
rays hardening type [ simultaneous or ] one side at a time adhere to the both sides of a sheet which laid the 
parts containing the aforementioned IC chip. 

[Claim 2] The manufacture technique of the IC card according to claim 1 characterized by pasting the 
aforementioned substrate together in heating or pressure treatment. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing one example of the card manufactured by the manufacture technique of this 
invention. 

[ Drawing 2} The schematic diagram of the process of one example of the manufacture technique of this 
invention. 

[Description of Notations] 
1, 2 Substrate 

3 IC Chip 

4 Coil-like Antenna 

5 Joint 

6 Resin Sheet 

7 Resin 

8, 9 Offset coating machine 
10, 1 1 Heat press process 
2 Perforation or Slit 
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